A series of new 3-Acetyl N-Methyl-2-quinolones oxadiazoles derivatives were synthesized by reaction of 3-acetyl-4-hydroxy-1-methylquinolin-2(1H)-one 3 with ethylbromoacetate to produce compounds 4. The hydrazinolysis of compound 4 with hydrazine hydrate afforded hydrazide compounds 5. New Schiff bases 6 were obtained by condensation of compound 5 with different aryl aldehydes. The last step involves refluxing compound 6 with acetic anhydrides to give the corresponding 3-acetyl-N-methylquinolin-2-one oxadiazoles 7 . All the synthesized compounds were characterized on the basis of FT-IR, 1 H-NMR and 13 C-NMR. The synthesized compounds have been evaluated for antimicrobial activity against Gram-positive and Gram-negative bacteria. Among sixteen synthesized novel compounds, in which five compounds (7a, 7b, 7c, 7e, 7g) exhibited promising Antimicrobial activity as compared to Trimethoprim (100μg/ml).
‫اﻟ‬ ‫ﺧﻼﺻـﺔ‬

‫ﻣﺸﺘﻘﺎت‬ ‫ﻣﻦ‬ ‫ﺟﺪﯾﺪة‬ ‫ﺳﻠﺴﻠﺔ‬ ‫ﺗﺤﻀﯿﺮ‬ ‫ﺗﻢ‬ ‫ﻟﻘﺪ‬
3 - ‫أﺳﯿﺘﺎﯾﻞ‬ N - ‫ﻣﺜﯿﻞ‬ - 2 - ‫ﺗﻔﺎﻋﻞ‬ ‫طﺮﯾﻖ‬ ‫أوﻛﺴﺎدﯾﺎزول,ﻋﻦ‬ ‫ﻛﻮﯾﻨﻮﻟﯿﻦ‬ ٣ - ‫أﺳﯿﺘﺎﯾﻞ‬ - ٤ - ‫ھﯿﺪروﻛﺴﻲ‬ - 1 - ‫ﻣﺮﻛﺒﺎت‬
Introduction
Synthesis of functionalized N-methylquinolin-2-one with acyl group in position 3 has found much interest because of their biological properties [1] . A wide spectrum of important pharmacological activities have been associated with 4-substituted 3-acylquinolin-2(1-methyl)-ones [2] [3] [4] [5] [6]. Several derivatives of this heterocyclic class are very interesting in biological activity and was found in many naturally occurring compounds, and also consider as useful intermediates for many medicinal products [7] [8] [9] . It had been reported that N-methyl derivatives of 4-hydroxyquinolin-2-one are possess significant biological activity [10] [11] [12] , and many derivatives of 6-methylpyrano [3, 2-c] 
Materials and Methods
All the chemicals and solvents used in this study were reagent grade and they are available from Sigma-Aldrich and Alfa-Aesar companies. Melting points were determined on a Micro heating Preparation of compounds 4-7 Preparation of ethyl2-((3-acetyl-1-methyl-2-oxo-1,2-dihydroquinolin-4-yl) oxy) acetate (4): A stirred mixture of 3-acetyl-4-hydroxy-1-methylquinolin-2(1H)-one 3 (0.1 mol), anhydrous potassium carbonate (0.1 mol), and ethyl bromoacetate (0.12 mol) was heated under reflux in dry acetone (25ml) for 12 h. The resulting solution was allowed to cool to room temperatura, and the produced precipitate was filter off, washed thoroughly with acetone, and then dried under vaccium. Yield 90%; M. 120.6, 124.8, 126.3, 128.3 (CH), 129.3, 131.0, 156.9 (C) , 167.7 (CO ester ), 206.9 (CO).
Preparation of 2-((3-acetyl-1-methyl-2-oxo-1,2-dihydroquinolin-4 yl)oxy)acetohydrazide (5): A solution of compound 4 (0.05 mol) and 80% hydrazine hydrate (0.03 mol) in (25ml) metanol was stirred for 10 h at room temperatura. After concentrating the reaction mixture under presure the residue solid mass washed with metanol and then recrystallized using absolute ethanol to give a yellow solid of compound (5) 113.5, 124.7, 125.6, 128.7 (CH), 142.5, 150.8, 155.7, 157 .6 (C), 207.5 (CO).
Preparation of (E)-2-((3-acetyl-1-methyl-2-oxo-1,2-dihydroquinolin-4-yl) oxy)-N'-(arylidene)acetohydrazide (6):
A stirred solution of hydrazide (5) (0.05 mol) and appropriate substituted aldehyde (0.052) in ethanol (25ml) was refluxed for 6 h at boiling temperatura. The obtained brownish solution was poured in cold water (50ml). The produced solid was filtered and recrystallized with ethanol. 123.2, 124.2, 125.0, 126.7, 128.3, 129.3, 130.1, 130.2 (CH), 135.5, 135.8, 135.9 (C), 137.5 (CH), 144.3, 144.6, 159 .2 (C), 206.1 (CO). 120.5, 121.9, 123.4, 123.6, 124.6, 128.3, 129.3, 130 .1 (CH), 131.2, 135.5 (C), 136.0 (CH), 142.4, 144.2 (C), 147.3 (CH), 156.8, 158.9, 167.3 (C), 207.3 (CO) . 135.4, 136.0, 145.5, 147.3, 159.8, 167.2 (C), 205.3 (CO) . 120.5, 121.8, 123.4, 123.6, 124.7, 127.7, 127.8 (CH), 129.4, 130.1, 130.6 (C), 131.2 (CH), 142.4, 156.8, 158.2 (C), 206.4 (CO) . 121.7, 122.2, 123.5, 123.6, 125.7, 126.7, 128.4, 128.9 (CH) 
(E)-2-((3-acetyl-1-methyl-2-oxo-1,2-dihydroquinolin-4-yl)oxy)-N'-(naphthalen-1-
(E)-2-((3-acetyl-1-methyl-2-oxo-1,2- dihydroquinolin-4-yl)oxy)-N'-(3,4- dimethoxybenzylidene)acetohydrazide (6d(E)-2-((3-acetyl-1-methyl-2-oxo-1,2- dihydroquinolin-4-yl)oxy)-N'-(4- hydroxybenzylidene)acetohydrazide (6e(E)-2-((3-acetyl-1-methyl-2-oxo-1,2- dihydroquinolin-4-yl)oxy)-N'-(4- nitrobenzylidene)acetohydrazide (6g
(1H)-one (7)
A mixture of compound 6 (0.001), and acetic anhydride (10ml), was stirred for 15 min., and then heated under reflux for 12 h. The hot reaction mixture was poured onto ice water (10ml), and the produced precipitate was filtered off, washed many times with wáter, and then recrystalized from ethanol and dried [20] . 123.5, 123.8, 125.7, 126.7, 128.5, 129.0, 129.3 (CH), 129.7, 130.5, 135.6, 136.0, 142.1, 159 .2 (C), 206.2 (CO). 114.0, 121.7, 122.2, 123.5, 123.6, 125.7, 126.6, 128.9, 129.4, 129.8, 130.5 (CH), 130.7, 142.0, 145.3, 145.8, 146.9, 158.2, 159 .2 (C), 207.0 (CO). -acetyl-4-((4-acetyl-5-(3,4-dimethoxyphenyl)-4,5-dihydro-1,3,4-oxadiazol-2-yl) 120.2, 121.9, 123.5, 123.6, 124.8, 127.7 (CH), 129.4, 130.1, 130.5, 131.2, 147.2, 157.5, 158.2, 159 .1 (C), 207.2 (CO). -acetyl-4-((4-acetyl-5-(4-hydroxyphenyl)-4,5-dihydro-1,3,4-oxadiazol-2-yl) 120.3, 122.3, 123.5, 126.5, 127.6, 129.5 (CH), 130.5, 130.8, 145.7, 146.5, 146.9, 158.2, 159 .2 (C), 206.2 (CO). 121.9, 123.5, 123.6, 124.4, 126.5, 127.7, 128.5 (CH), 128.7, 130.2, 131.2, 138.5, 147.3, 157.5, 158.9 (C), 3, ' ), 6.96-6.98 (m, 3H, ArH), 7.07 (d, 2H, J=8.2Hz, ArH), 7.22-7.27 (m, 3H, ArH).1 3 C NMR (62.9 MHz, CDCl 3 ): δ = 24.7, 29.2, 31.5 (3CH 3 ), 67.7 (CH 2 ), 85.0 (CH ' ), 103.0, 112.3 (C), 120.3, 121.9, 123.5, 123.6, 124.3, 126.5, 127.8, 128.5 (CH), 128.7, 130.1, 131.2, 138.6, 147.4, 156.9, 158.9 (C), 207.2 (CO) .
3-acetyl-4-((4-acetyl-5-(4-bromophenyl)-4,5-dihydro-1,3,4-oxadiazol-2-yl)methoxy)-1-methylquinolin-2(1H)-one (7a
3-acetyl-4-((4-acetyl-5-(4-chlorophenyl)-4,5-dihydro-1,3,4-oxadiazol-2-yl)methoxy)-1-methylquinolin-2(1H)-one (7b
3-acetyl-4-((4-acetyl-5-(naphthalen-1-yl)-4,5-dihydro-1,3,4-oxadiazol-2-yl)methoxy)-1-methylquinolin-2(1H)-one (7c
3
3-acetyl-4-((4-acetyl-5-(p-tolyl)-4,5-dihydro-1,3,4-oxadiazol-2-yl)methoxy)-1-methylquinolin-2(1H)-one (7f)
The starting material 3-acetyl-4-hydroxy-1-methylquinolin-2(1H)-one 3 was obtained from known method from aniline 1 and diethyl malonate via the pyronoquinolone 2 and subsequent ring opening with sodium hydroxide followed by spontaneous decarboxylation [19] .compound 4 was prepared in 90% yield by refluxing ethylbromoacetate with compound 3 in anhydrous acetone in the presence of anhydrous potassium carbonate. It was observed that the broad band belong the OH stretching in compound 3 was disappeared in IR spectrum of compound 4 and also signal disappearance of OH proton in 1 H-NMR spectrum of compound 4. Hydrazinolysis of compound 4 with 80% hydrazine hydrate in methanol at room temperature afforded hydrazide compounds 5 in good yield. The FT-IR spectrum of compound 5 exhibited absorption bands in the region 3342.7-3201.8 cm -1 (belong to hydrazide NH-NH 2 ) and 1645.7 (amide carbonyl stretching). The 1 H-NMR spectrums showed a singlet due to the -NH proton at methylene protons appeared as singlet at 4.94 ppm [20] . Heating hydrazide compound 5 with different aryl aldehydes in absolute ethanol in the presence of a catalytic amount of glacial acetic acid for 5-6 h afforded the corresponding compounds 6 a-g . The evidence for formation of Schiff base is the disappearance of a significant two bands at 3332 and 3150 cm -1 which could be attributed to asymmetric and symmetric stretching vibrations of NH 2 group in compound 5, and the 1 H-NMR showed disappearance of singlet (NH 2 ) protons at 4.25 ppm, and displayed a singlet (N=CH) proton at 6.25 ppm in compounds 6. In the last step for synthesis of target compounds, the compounds 6 a-g then refluxed with acetic anhydride for 8-10 h to give the corresponding substituted 3-acetyl-N-methylquinolin-2-one oxadiazoles 7 ag in good yields. All the new substituted derivatives of oxadiazoles compounds 7 have been characterized by FT-IR, 1 H-NMR, and 13 C-NMR spectroscopy, to elucidate their structures. The 1 H-NMR spectrum of compounds 7 a-g exhibited disappearance of singlet N-H proton at 9.8 ppm, and instead, it displayed a methyl protons of the additional acyl group connected to oxadiozole ring appear as a singlet at . The aromatic protons (both quinolinone and oxadiazolinic) are observed between 7.05 and 7.96 ppm.
Antimicrobial activity [21] [22] [23] [24]:
All the synthesized compounds 4-7 have been screened in vitro for their antibacterial activity against gram-positive bacteria Staphylococcus aureus (NTCC 11632), Bacillus substilis (ATCC 60511), gram-negative bacteria Escherichia coli (ATCC 10536), and the fungus Candida albicans (ATCC 2501) at 100 μg/ml concentration by cup-plate agar diffusion method using dimethylsulfoxide as a solvent and using trimethoprim as a reference. After 24 and 48h of incubation at 37 o ±1, the antimicrobial activity was determined by measuring the zones of inhibition in mm. The results are summarized in Table (1). When we examine the data of inhibition zone of all compounds against gram-positive bacteria, we observed that compounds 4,5,6 a-g showed poor activity, while compounds 7 a-g showed higher activity against the same bacteria. We noted that compounds 4, 5, 6 a-g also exhibited a moderate activity against E. coli bacteria compared with compounds 7 a-g which appeared a potent bacterial growth inhibition. In the same context, inspection the biological activity results of all synthesized compounds against C. albicans we found similarly that only compounds 7 a-c, e, g showed very good activity compared to the other. The professional antimicrobial activity of compounds 7 a-c, e, g , we can be attributed may be to the presence of oxadiazole fragments in the structure of these compounds.
Conclusions
In conclusion, we developed a convenient and high yielding methodology for the synthesis of novel 3-acetyl N-methyl-2-quinolinone oxadiazoles compounds and evaluated for antimicrobial activity. The antibacterial test against grampositive and gram-negative bacterias performed on the obtained products showed that compounds (7a, 7b, 7c, 7g) possess a potent activity as compared to Trimethoprim. The presence of oxadiazole fragments with electron poor substituents in the structure of these compounds may be play a main role of their antimicrobial activity. Suitable molecular modification of these compounds probabiliy generate a powerful antimicrobial agents in future.
